CONTEXT AND OBJECTIVE: Spontaneous bacterial peritonitis (SBP) is a severe complication that occurs in 8-27% of hospitalized patients with liver cirrhosis and ascites, with high mortality rates. This study aimed to identify the clinical characteristics associated with SBP. DESIGN AND SETTING: Cross-sectional study, conducted in a public university. The subjects were divided into two groups: SBP and controls.
INTRODUCTION

Spontaneous bacterial peritonitis (SBP) is found in 8% to 27%
of the patients hospitalized with liver cirrhosis and ascites, and presents high rates of intra-hospital mortality, of between 20 and 40%. [1] [2] [3] Studies have suggested that the recurrence rates are high: more than 70% within one year. 4.5 In the great majority of the cases, the bacteria that cause SBP come from the digestive tract. Extra-intestinal bacteria, such as those from the respiratory and urogenital tracts or the skin, are much less frequent. Catheters and other equipment used during invasive procedures represent another possible source of infection. Currently, the most accepted hypothesis regarding the pathogenesis of SBP consists of a bacteremia episode during fluid exchange between the peritoneal and intravascular cavities, with consequent infection of the ascitic fluid. 6 Aerobic Gram-negative bacteria (most frequently Escherichia coli) are considered responsible for the majority of SBP cases, through translocation of the intestinal lumen. 5, 7 In fact, only a few patients with SBP present typical symptoms suggestive of peritoneal infection, such as fever, abdominal pain and peripheral leukocytosis. SBP is most frequently suspected when the patient develops signs of hepatic encephalopathy, increased abdominal volume or renal dysfunction, without any apparent precipitating factor. In addition to this, in a significant proportion of the cases, SBP may be completely asymptomatic and the diagnosis can only be made by analyzing the paracentesis results. 8 If ascitic fluid infection is suspected (fever, abdominal pain, unexplained encephalopathy, azotemia, acidosis, hypotension or hypothermia), total and differential cellularity tests and ascitic fluid culturing need to be requested, with inoculation of the material into blood culturing bottles at the bedside.
9,10
The diagnosis for SBP consists of polymorphonuclear (PMN) counts ≥ 250 cells/mm³ and a positive ascitic fluid culture, without any evidence of external or intra-abdominal infectious source. Neutrophilic ascites is defined by negative cultures and also by PMN counts in the ascitic fluid higher than 250 cells/mm³.
Presence of a positive ascitic fluid culture with neutrophil count less than 250 cells/mm³ is diagnosed as bacterascites, and management of this condition varies from patient to patient.
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Given the scarcity of studies assessing characteristics of patients with SBP in Brazil, and also the regional differences that exist, there is a need to evaluate this infection in our setting.
Through observing its behavior, new strategies aiming towards diagnostic improvement can be sought.
OBJECTIVE
The main objective of this study was to identify the characteristics associated with presence of SBP in individuals with decompensated liver cirrhosis with ascites. We also aimed to describe the clinical profile of individuals with SBP.
METHODS
This cross-sectional analytical study was conducted by review- For analysis purposes, the patients were divided into two chronological groups: SBP and controls (cirrhotic individuals with ascites but no evidence of infection).
Statistical analysis
Continuous variables were compared using Student's t test, or the Mann-Whitney test when appropriate. Categorical variables were compared using the chi-square test or Fisher's exact test.
P values less than 0.05 were considered to be statistically significant. The correlation between the neutrophil count in the ascitic fluid and laboratory variables was assessed using Pearson's correlation coefficient. All tests were performed using the Statistical Package for the Social Science (SPSS, Chicago, Illinois, United States), version 17.0. We included 45 patients with decompensated cirrhosis with ascites in the study, and 15 of these (33.3%) presented SBP ( Table 1) . GGT, ALP, albumin, total bilirubin, creatinine, sodium, glucose, proteins in the ascitic fluid and albumin in the ascitic fluid.
RESULTS
From
We observed a strong positive correlation between the neutrophil count in ascitic fluid and the serum leukocyte count (r = 0.501; P = 0.001). A negative correlation was also noted between the neutrophils count in ascitic fluid and PA (r = -0.385; P = 0.011).
Significant correlations with hemoglobin, platelets, AST, ALT, ALP, GGT, serum albumin, INR, total bilirubin, creatinine, sodium, glucose, total proteins in the ascitic fluid, albumin in the ascitic fluid, SAAG and maximum axillary temperature were observed.
DISCUSSION
SBP has previously been described more frequently among males, at percentages ranging from 72.8% to 83.7%, which was similar to what was found in this study. [13] [14] [15] [16] Although the mean age among the individuals with SBP was somewhat lower than previously described by other authors (52.8 to 58.4 years), [13] [14] [15] [16] in line with what was found in the present study. 14, 16, 19 With regard to the etiology of cirrhosis, Heo et al. reported
that the greatest prevalence of cirrhosis was due to HBV (71.3%), Figure 1 . Flowchart of potential candidates for inclusion in the study, application of exclusion criteria and individuals included. followed by alcoholic cirrhosis (19.7%) and cirrhosis by HCV (6.4%), 16 and these data are consistent with the high prevalence of HBV in Asia. [20] [21] [22] In North America, Heidelbaugh et al. reported
that alcohol was the main cause of cirrhosis (60-70%), followed by viral hepatitis (10%) and non-alcoholic fatty liver disease (10%). 23 These findings were similar to those of a Brazilian study, conducted in Rio de Janeiro, which showed that in 39.9% of the cases, the etiology related to alcohol, 28.7% viruses, 11.9% mixed causes (alcohol and virus) and 14.7% a variety of causes. 18 The prevalence of alcoholism in Brazil has been reported to range from 7.6% to 9.2%, which emphasizes the importance of this etiology as a cause of cirrhosis in our setting. 24 Even though SBP is diagnosed as an ascitic liquid neutrophil count ≥ 250 cells/mm 3 , cellularities of up to 8,000 neutrophils per mm³ have been described. 25, 26 Despite the high cellularity found in this study, only 21.4% of the cases presented positive ascitic fluid cultures. In the literature, the prevalence has ranged from 12.6% and 68.4% of the cases. 
Total
With SBP n = 15
Without SBP n = 30 P
Hemoglobin (g/dl)* 9.5 ± 2.4 (9.6) 9.1 ± 2.7 (9.1) 9.7 ± 2.3 (9. versus 186.4 ± 87.6; P < 0.05). In the same way, they showed that there were higher nitrate levels in the ascitic fluid of patients with SBP (302.4 ± 66 versus 135.4 ± 65.8; P < 0.001).
From comparing the factors associated with SBP in the present study with what has already been described in the literature, we perceived that these studies are discordant. Thus, each study found different variables to predict the appearance of SBP. Nonetheless, the present study, as well as the others, identified some variables as factors for the existence of SBP. These characteristics confirm that there is higher prevalence of SBP among individuals with advanced liver disease.
The present study reinforces the recommendation that diagnostic paracentesis should be performed on hospital admission for all cirrhotic patients with ascites, in order to investigate the presence of SBP, even for patients admitted for reasons other than ascites, since no clinical characteristics other than the severity of liver disease can predict ascitic fluid infection.
CONCLUSION
A few characteristics are associated with the presence of SBP, especially liver dysfunction (prothrombin activity), SAAG and peripheral blood leukocytes.
